For n-ary hyperalgebras we study a binary operation of exponentiation which to a given pair of n-ary hyperalgebras assigns their power, i.e., an n-ary hyperalgebra carried by the corresponding set of homomorphisms. We give sufficient conditions for the existence of such a power and for a decent behaviour of the exponentiation. As a consequence of our investigations we discover a cartesian closed subcategory of the category of n-ary hyperalgebras and homomorphisms between them.
As for generality, hyperalgebras lie between relational systems and algebras. More precisely, algebras are just the relational systems that are both partial algebras and hyperalgebras. Exponentiation of relational systems, partial algebras and algebras has been investigated in [9] , [11] and [10] , respectively. In this note we focus on investigating exponentiation of hyperalgebras. The results obtained generalize some of those from [10] .
Hyperalgebras proved to be useful for many applications to various branches of mathematics, especially to computer science (automata theory). This led to a rapid development of the theory of hyperalgebras in the last decade -see, e.g., [2] , [3] , [6] , [7] , [12] , [13] . This paper is also aimed to contribute to this development. We introduce and study a binary
is satisfied whenever x j ∈ p(x 1j , ..., x nj ) for all j = 1, ..., n. Remark 1. For n-ary algebras the introduced mediality coincides with the mediality dealt with in [10] . Medial groupoids are studied in [4] .
Some examples of medial n-ary algebras can be found in [10] . Here we give an example of a medial hypergroupoid which is not a groupoid in general (of course, a hypergroupoid (X, * ) is medial if and only if for any elements x, y, z, t ∈ X we have (x * y) * (z * t) ⊆ u * v whenever u ∈ x * z and v ∈ y * t). Example 1. Let (X, ≤) be a partially ordered set with a least element 0 and let A be the set of all atoms of (X, ≤). For any x, y ∈ X put x * y = {z ∈ X; z < x, z < y and z ∈ A ∪ {0}} whenever x = 0 = y, and x * y = {0} whenever x = 0 or y = 0. Then (X, * ) is a medial hypergroupoid because clearly (x * y) * (z * t) = u * v = {0} whenever x, y, z, t ∈ X and u ∈ x * z, v ∈ y * t.
there is a subhyperalgebra of the direct product G Y whose carrier is Hom(H, G).
Hence f ∈ Hom(H, G), which proves the statement.
be n-ary hyperalgebras and let G be medial. The subhyperalgebra of the direct product G Y from Theorem 1 is called the power of G and H and denoted by G H .
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The direct product of a family of medial n-ary hyperalgebras is also a medial n-ary hyperalgebra. Thus, if G is a medial n-ary hyperalgebra, then the power G H is medial for any n-ary hyperalgebra H. Let G, H, K be n-ary hyperalgebras. If G and H are medial, then there clearly holds the second exponential law (
In what follows we will deal with the problem of the validity of the first exponential law for exponentiation of n-ary hyperalgebras.
An n-ary hyperalgebra (X, p) is said to be idempotent if, whenever x ∈ X and x i = x for all i = 1, ..., n, we have x ∈ p(x 1 , ..., x n ). r(z 1 , ..., z n ) ).
Theorem 2. Let G, H, K be n-ary hyperalgebras and let G be medial and H, K be idempotent. Then there exists an injective homomorphism
As ϕ is clearly injective, the proof is complete. (x 11 , ..., x 1n ), ..., p(x n1 , ..., x nn )) ⊆ p(x 11 , ..., x nn ) is valid.
Remark 2. For n-ary algebras the introduced diagonality coincides with the diagonality from [10] . Idempotent and diagonal n-ary algebras are investigated in [5] .
Obviously, the hypergroupoid from Example 1 is diagonal. Some examples of diagonal n-ary algebras can also be found in [10] . (y 1 , f 1 (y 1 , f 1 ) , ..., e(y n , f n )). Therefore e ∈ Hom (H × G H , G) .
Lemma 1. Let G, H be n-ary hyperalgebras, let G be medial, and let e : |H| × Hom(H, G) → |G| be the map given by e(y, f ) = f (y) whenever y ∈ |H| and f ∈ Hom(H, G). If G is diagonal, then e ∈ Hom(H × G H , G).
P roof. Let G = (X, p), H = (Y, q), G H = (Hom(H, G), r) and H × G H = (Y ×Hom(H, G), s). Let G be diagonal and let (y 1 , f 1 ), ..., (y n , f n ) ∈ Y ×
Hom(H, G) be arbitrary elements. Then we have e(s(
The first exponential law has an important category-theoretical meaning -it is a characteristic property of the so-called cartesian closed categories. Therefore we will now study n-ary hyperalgebras from the categorical point of view. For the categorical terminology used see, e.g., [1] . All categories are considered to be constructs, i.e., concrete categories of structured sets and structure-compatible maps. We denote by Hal n the category of n-ary hyperalgebras as objects and homomorphisms as morphisms. Of course, Hal n is transportable and direct products of n-ary hyperalgebras are concrete products in Hal n . It is also evident that Hal n is well-fibred, i.e., it is fibre-small and for each object with at most one element the corresponding fibre has exactly one element. Further, we denote by IHal n and M DHal n the full subcategories of Hal n whose objects are precisely the idempotent n-ary hyperalgebras and the n-ary hyperalgebras that are both medial and diagonal, respectively. Of course, both IHal n and M DHal n are productive in Hal n , and in IHal n all constant maps are morphisms. Finally, we put
Given a category C and a C-object G, we denote by |G| the underlying set of G, and given a pair G, H of C-objects, we denote by Mor C (G, H) the F. Bednařík and J.Šlapal set of all C-morphisms from G to H. In [8] the following generalization of the cartesian closedness is given: Definition 4. Let C be a category with finite concrete products and D, E be full isomorphism closed subcategories of C. Let E be finitely productive in C. We say that E is exponential for D in C provided that for any two objects G ∈ D and H ∈ E there exists an object
Let us note that the conjunction of the conditions (i) and (ii) from Definition 4 means that the pair (G H , e), where e : H ×G H → G is the evaluation map, is a co-universal arrow for G with respect to the functor H × − : E → C. If a category C is exponential for itself in itself, then C is cartesian closed, i.e., the functor H × − : C → C has a right adjoint for each object H ∈ C (and vice versa whenever in C all constant maps are morphisms). Especially, if E is exponential for D in C and if also D is finitely productive in C, then D ∩ E is cartesian closed.
The objects G H from Definition 4 are called function spaces. In [8] it is shown that function spaces fulfil the first exponential law (G H ) K ∼ = G H×K (where ∼ = denotes the isomorphism in C), and that they are unique up to the isomorphisms that are (carried by) identity maps -hence unique whenever C is transportable. 
